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DEVELOPMENT O F  SPACE-STABLE THERMAL-CONTROL COATINGS 
(PAINTS W I T H  LOW SOLAR ABSORPTANCE/EMITTANCE RATIOS)  

I .  INTRODUCTION 

The gene ra l  requirement  under t h i s  c o n t r a c t  i s  f o r  thermal  

c o n t r o l  s u r f a c e  c o a t i n g s  wi th  very l o w ,  b u t  s t a b l e ,  s o l a r  ab- I 
so rp tance  t o  i n f r a r e d  emi t tance  r a t i o s .  The work i s  c u r r e n t l y  

I 1 proceeding i n  two major d i r e c t i o n s :  (1) i no rgan ic  pigment 

s t u d i e s ,  and ( 2 )  methyl s i l i c o n e  p h o t o l y s i s  s t u d i e s .  Secondary 

e f f o r t s  involve  (1) methyl s i l i c o n e  polymer s y n t h e s i s  s t u d i e s  
I 

I i n  suppor t  of t h e  p h o t o l y s i s  i n v e s t i g a t i o n s ,  (2 )  methyl 
1 
I 

s i l i c o n e  s y n t h e s i s  s t u d i e s  aimed a t  development of foamed 

s t r u c t u r e s ,  and (3) i no rgan ic  pigment b inde r  i n v e s t i g a t i o n s  

The p r i n c i p a l  aim of t h i s  r e p o r t  i s  t o  p r e s e n t  var ious  

d a t a  genera ted  i n  recent months -- p a r t i c u l a r l y  d a t a  t h a t  has  

I n o t  been r epor t ed  t o  d a t e .  These d a t a  inc lude  (1) t h e  r e s u l t s  

of t es t  V 6 1  which i n c l u d e s  t h e  very promising O w e n s  I l l i n o i s  

Type 650 Glas s  R e s i n ,  ( 2 )  absorp t ion  s p e c t r a  measurements 

( o p t i c a l  d e n s i t y  i n  t h e  u l t r a v i o l e t  and v i s i b l e  r eg ions )  of 

va r ious  p a i n t  c o n s t i u e n t s ,  ( 3 )  p a r t i c l e  s i z e  d i s t r i b u t i o n  

a n a l y s e s  of var ious  z i n c  oxide-pigment s l u r r i e s  measured on 

t h e  Kaye D i s c  Cen t r i fuge ,  and ( 4 )  t h e  most r e c e n t  polydimethyl- 

s i l o x a n e  s y n t h e s i s  and p h o t o l y s i s  experiment.  

I I T  R E S E A R C H  I N S T I T U T E  
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11. METHYL S I L I C O N E  STUDIES 

A. I r r a d i a t i o n  of ZnO-Paints 

Severa l  z inc  oxide-pigmented methyl s i l i c o n e  p a i n t s  and a 

r u t i l e  t i t an ia -p igmented  polyvinyl idene f l u o r i d e  (Kynar) w e r e  

i r r a d i a t e d  w i t h  u l t r a v i o l e t  f o r  2000 ESH (1OX) i n  space s imula t ion  i 
I t e s t  V61. The r e s u l t s  of t h i s  test  a r e  shown i n  Table 1. 

Fa in t  S - 3 3 ,  a s p e c i f i c a t i o n  p a i n t  prepared under c o n t r a c t  
, 

t o  t h e  Jet Propuls ion Laboratory (Report  IITRI-C207-25, Summary 

R e p o r t ) ,  was formulated from a f r e s h l y  synthes ized  experimental  

t lmo lecu la r ly -d i s t i l l ed t i  r e s i n  R-9. This p a i n t  was observed t o  
b 

I undergo the p r e v i m  s l y  d i scussed  r e f l e c t a n c e  inc rease  i n  the 

i n f r a r e d  , a2,  which more t h a n  counterbalanced the degrada t ion  i n  

t h e  v i s i b l e  p o r t i o n  of t h e  s p e c t r u m  ( r e s u l t i n g  i n  a - A a S ) .  This  

c o a t i n g  h a s  rece ived  g r e a t e r  emphasis i n  a c u r r e n t  program f o r  

t h e  Jet Propuls ion  Laboratory and w i l l  be d iscussed  i n  some d e t a i l  

I i n  t h e  for thcoming Summary Report (IITRI-C6027-16 on t h a t  program). 

However, t h e  s t a b i l i t y  of t h i s  system was aga in  confirmed. 
I 
I 

The specimen of S-13 designated #50S2 was prepared from a 

p a i n t  manufactured on 11/2/64 and was cured us ing  t h e  lower 

c a t a l y s t  concen t r a t ion  (Report  IITRI-C6014-13, p. 4 8 )  and to luene  

so lven t .  T h e  s o l a r  absorptance increase  of 0.026 is  c o n s i s t e n t  

I 

wi th  p rev ious  r e s u l t s  f o r  a s i m i l a r  p a i n t .  I n  c o n t r a s t ,  however, 

i s  the cons ide rab ly  g r e a t e r  s t a b i l i t y  e x h i b i t e d  by an i d e n t i c a l  
I 
I p a i n t  cu red  wi th  S h e l l  Chemical Company's p r o p r i e t a r y  H 2  c a t a l y s t .  

I This  c a t a l y s t  h a s  been observed t o  posses s  a s h o r t e r  wavelength 

I I I T  R E S E A R C H  I N S T I T U T E  
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absorp t ion  edge than  t h e  s tandard  SRC-05 c a t a l y s t  normally used 

wi th  LTV-602 based p a i n t s .  

T h e  problem of i n s t a b i l i t y  introduced i n  the gr inding  of 

z inc  oxide p a i n t s  h a s  r ece ived  cons iderable  a t t e n t i o n  and i s  

noted i n  a p rev ious  communication on t h i s  program ( r e p o r t  N o .  

IITRI-C6014-8, Tr iannual  Repor t ) .  Both an inc rease  i n  s o l a r  

absorp tance  and decrease  i n  u l t r a v i o l e t  s t a b i l i t y  has been noted 

a s  a func t ion  of the g r ind  t i m e  and such f a c t o r s  a s  s h e a r ,  load  

e tc .  The ye l lowing ,  o r  i nc rease  in  s o l a r  absorp tance ,  h a s  been 

a t t r i b u t e d  t o  l a t t i c e  d i s t o r t i o n  and i n t e r s t i t i a l s  brought  on by 

s c r a t c h i n g ,  g r ind ing  o r  compacting z i n c  oxide under p re s su re .  

The analagous problem of m i l l  yel lowing h a s  been a l l e v i a t e d  by 

reduc t ion  of g r ind  t i m e  and ba l l - to-charge  r a t i o s .  The problem 

of a concomitant decrease  i n  s t a b i l i t y  t o  u l t r a v i o l e t  i r r a d i a t i o n  

i n  vacuum, however, h a s  been a t t r i b u t e d  t o  ei ther m i l l  contamin- 

a t i o n  or  t o  the accompanying de fec t  s t r u c t u r e  i t s e l f .  I t  appears  

from the r e s u l t s  of t e s t  V 6 1  t h a t  the loss i n  s t a b i l i t y  on 

g r ind ing  may be due t o  the d e f e c t  s t r u c t u r e .  Specimen 5080 i s  

an S-13 p a i n t  prepared  from SP500 w h i c h  w a s  ground i n  an aga te  

mortar  and pestle and subsequent ly  "hand-rubbedtl i n t o  LTV-602 

t o  make the p a i n t .  The A a S  of 0.05 for #5080 i s  more severe  

than  u s u a l l y  observed f o r  S-13 prepared a t  low c a t a l y s t  con- 

c e n t r a t i o n  (1 drop  SRC-05 per  20 g p a i n t ) .  

I I T  R E S E A R C H  I N S T I T U T E  



B.  Owens- I l l ino is  G l a s s  Resin P a i n t s  

Perhaps t h e  m o s t  encouraging aspects of tes t  V 6 1  a r e  

t h e  r e s u l t s  ob ta ined  on z i n c  oxide-pa in ts  prepared  from Owens- 

I l l i n o i s  Type 650 G l a s s  Res ins  (Table 1). Zinc oxide p a i n t s  

a t  35% pigment volume concen t r a t ion  (PVC) n o t  o n l y  e x h i b i t e d  

t h e  greatest s t a b i l i t y  i n  al of any c o a t i n g  observed t o  date 

bu t  undergo a n  i n c r e a s e  i n  r e f l e c t a n c e  i n  t h e  a2- reg ion  t o  

provide  a s u b s t a n t i a l  o v e r a l l  dec rease  i n  solar absorp tance  

on i r r a d i a t i o n  f o r  2000 ESH. 

L i k e  t h e  experimental  r e s i n  R - 9  syn thes i zed  i n  our  labora- 

to r ies ,  t h e s e  r e s i n s  provide reasonably  h a r d ,  semi-gloss coat- 

i n g s  a t  moderately h igh  PVC’s. Unfor tuna te ly ,  however, t hey  

r e q u i r e  very c a r e f u l  cu r ing  schedules  and handl ing  procedures  

and t h e y  have been found t o  be d imens iona l ly  u n s t a b l e  a t  t e m -  

p e r a t u r e s  above 200 t o  3 0 0 O ~  -- e s p e c i a l l y  when cooled t o  

r o o m  tempera ture  and/or l i q u i d  n i t r o g e n  tempera ture  (immersion) . 
Type 650 G l a s s  Resin i s  a n  e thanol  s o l u t i o n  of a 100% 

methyl po lys i loxane  condensat ion polymer which r e q u i r e s  re- 

f r i g e r a t i o n  i n  order t o  prevent  g e l l a t i o n .  Although t h e  r e s i n s  

r e q u i r e  p recu r ing  -- i .e . ,  B-staging -- when used as  c a s t i n g  

mater ia l s ,  w e  have found precur ing  t o  be d i f f i c u l t  i n  conjunct ion  

w i t h  t h e i r  u t i l i z a t i o n  i n  pigmented coa t ings .  

have found t h a t  t h e i r  p h y s i c a l  p r o p e r t i e s  va ry  from l o t  t o  l o t  i n  

i n  t h e  l i m i t e d  t e s t i n g  accomplished t o  d a t e .  The p r o p e r t i e s  of 

p a i n t s  prepared  from v a r i o u s  l o t s  and a t  d i f f e r e n t  pigment volume 

c o n c e n t r a t i o n s  are p resen ted  i n  Table 2. 

Furthermore,  we  

Work t h u s  f a r  has  i n d i c a t e d  a need f o r  performing c u r i n g  

I I T  R E S E A R C H  I N S T I T U T E  
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s t u d i e s  on t h e  Glass  R e s i n s .  Steps a r e  t h e r e f o r e  planned 

which w i l l  u t i l i z e  a B-staged polymer i n  t h e  p a i n t  g r ind ing  

process .  The e x c e l l e n t  o p t i c a l  properties -- both  t h e i r  i n i t i a l  

p r o p e r t i e s  and t h e i r  u l t r a v i o l e t  s t a b i l i t y  i n  vacuum -- warrant  

more e x t e n s i v e  examination of tke Type 650 G l a s s  Resin system. 

C.  S i l i c o n e  P h o t o l y s i s  S tud ie s  

1. Oxidat ive Cross l inked  Dimethylpolysiloxane 

A f l a s k  equipped wi th  a two-way a d d i t i o n  tube  f i t t e d  wi th  

a g a s - i n l e t  tube  and a r e f l u x  condenser was employed t o  c ros s -  

l i n k  a c y c l i c  po lys i loxane  a f t e r  Hyde and Delong . The f l a s k  1 

was charged wi th  t h e  c y c l i c  po lys i loxanes  (pentamer and h i g h e r )  

obtained from t h e  h y d r o l y s i s  of d imethyld ich loros i lane .  This 

m a t e r i a l  was hea ted  by means of a Woods Metal b a t h  t o  220 - 23OOC 

( p o t  tempera ture)  f o r  16 hour s  while a slow c u r r e n t  of a i r  was 

cont inuous ly  bubbled through t h e  polymer. The r e s u l t i n g  c ros s -  

l i nked  m a t e r i a l  was of j e l l o - l i k e "  cons i s t ency ,  and was water- 

white  wi th  an e x c e l l e n t  u l t r a v i o l e t  t r ansmiss ion  -- 65% a t  220 

rrp and 40% a t  200 rryl. (see Figure 1).  

Analysis :  Ca lcu la t ed  f o r  ( C H 3 ) 2 S i O :  C 32.3C: H 8.16: S i  37.88 
: C 32.34: H 8.06; S i  33.51 

This s o l i d  polymer w i l l  be used i n  t h e  next  p h o t o l y s i s  ex- 

periment i n  o rde r  t h a t  t h e  pho to lys i s  can be c a r r i e d  out a t  or  

near  room temperature .  

~~ 

J. F. Hyde and R.  C.  Delong, J. Am. Chem. S O C . ,  - 63, 1194 (1941) 

I I T  R E S E A R C H  I N S T I T U T E  
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The t r ansmiss ion  s p e c t r a  of b o t h  the l i n e a r  polydimethyl- 

s i l oxane  and t h e  o x i d a t i v e l y  c ros s l inked  polymer a r e  compared t o  

LTV 602 cured  w i t h  SRC-05 i n  Figure 1. 

2.  U l t r a v i o l e t  P h o t o l y s i s  of Linear (Low Molecular Weiqht) 
Polydimethyl si 1 oxane 

Two d u p l i c a t e  samples i n  Supras i l  q u a r t z  t u b e s  were i r r a d i a t -  

e d  i n  l i q u i d  n i t rogen  f o r  2 hours  i n  the appa ra tus  descr ibed  by 

Figure  9 i n  the l a s t  Tr iannual  Report (IITRI-C6014-18). E.S.R. 

examination of one of the tubes  showed - no resonance l i n e s .  The  

sample g e l l e d ,  i n d i c a t i n g  t h a t  c r o s s l i n k i n g  occurred.  The f a c t  

t h a t  no E.S.R.  s p e c t r a  was obtained and t h a t  t h e  specimen showed 

- no v i s i b l e  c o l o r  i n d i c a t e s  t h a t  the  c r o s s l i n k i n g  probably occur- 

ed  by an i o n i c  mechanism r a t h e r  than  f r e e  r a d i c a l  a t  t h i s  (LN2) 

t empera ture  (see d i scuss ion  of polys i loxane  p h o t o l y s i s  i n  t h e  

l a s t  Tr iannual  Repor t ,  IITRI-C6014-18) . Considerable  mass 

s p e c t r a  d a t a  was c o l l e c t e d  dur ing  t h i s  i r r a d i a t i o n  experiment 

and t h i s  d a t a  i s  c u r r e n t l y  be ing  analyzed. 

I I T  R E S E A R C H  I N S T I T U T E  
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111, PARTICLE SIZE ANALYSIS* 

I n  r e c e n t  p u b l i c a t i o n s  2 3 3  t he  use  of a c e n t r i f u g a l  

photosedimentometer t o  measure t h e  p a r t i c l e - s i z e  d i s t r i b u t i o n  

of f i n e  powders has  been descr ibed i n  d e t a i l .  The b a s i c  

p r i n c i p l e  of t h e  procedure i s  shown i n  F igure  2 ,  A hollow 

d i s c  i s  p a r t i a l l y  f i l l e d  wi th  c l e a r  f l u i d  and r o t a t e d  a t  

t h e  speed a t  which t h e  sedimentat ion a n a l y s i s  i s  t o  be 

c a r r i e d  o u t ,  The d i s c  i s  made wholly o r  p a r t l y  of t r a n s p a r e n t  

m a t e r i a l s ,  so t h a t  a beam of l i g h t  can be shone through it 

(as shown i n  Figure 2 ) .  When the  c e n t r i f u g e  i s  running 

s t e a d i l y ,  t h e  f r e e  s u r f a c e  of the  c l e a r  f l u i d  i s ,  t o  t h e  

f i r s t  o rde r  of magnitude, a cy l inde r  whose ax is  co inc ides  

wi th  t h e  a x i s  of r o t a t i o n  of t h e  d i s c ,  

TO c a r r y  o u t  t h e  s i ze  a n a l y s i s  of a powder, a small  

amount of a suspension of t h e  powder i s  i n j e c t e d  through 

t h e  e n t r y  p o r t  i n  t h e  t o p  o r  s i d e  p l a t e  depending on a x i s  

o r i e n t a t i o n  of t h e  d i s c  when s teady running cond i t ions  have 

been ob ta ined ,  Almost immediately, t h e  i n j e c t e d  suspension 

produces a uniform l a y e r  over the  f r e e  s u r f a c e  of t h e  f l u i d  

a l r e a d y  i n  t h e  tank ,  To ob ta in  a s t a b l e  i n j e c t e d  l a y e r ,  

x 
Accepted f o r  p u b l i c a t i o n  i n  "Pa in t  i n  Varnish Product ion" -- 
e n t i t l e d  "F inge r -p r in t ing  Pigment Dispers ions  with a D i s c  
Cen t r i fuge"  by B o  H, Kaye, 

Data Obtained Using a Cen t r i fuga l  Photosedimentometer With 
Those From a C e n t r i f u g a l  P i p e t t e  Equipment" , I n  Press. 

of Sub-sieve Powders Using a Cen t r i fuga l  Photosedimentometer", 
B r i t ,  Chem, Eng,,  Nov, 1964, 

2Bur t ,  M, W, G ,  and Kaye, B o  H,, "Comparison of P a r t i c l e  S i z e  

3Groves, M ,  J , ,  Kayer, B o  H, and S c a r l e t t ,  B o ,  "The S i z e  Analys is  

I I T  R E S E A R C H  I N S T I T U T E  
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e i t h e r  the  so l ids  c o n t e n t  of t h e  i n j e c t e d  suspension must 

be ve ry  l o w  or other  special cond i t ions  must be s a t i s f i e d ,  2 

li? t h e  exper imenta l  work descr ibed  i n  t h i s  paper t h e s e  c o n d i t i o n s  

w e r e  sa t isf ied,  and t h e  d i scuss ion  of t h e  g e n e r a l  t echnique  

i s  v a l i d  on ly  f o r  stable i n j e c t e d  l a y e r s .  The s i t u a t i o n  i s  

shown i n  F igu re  2b,  

t o  t r a v e l  outward from t h e  i n i t i a l  zone: t h e i r  speeds depend 

on t h e i r  diameters. 

diameter and t h e  t i m e  r e q u i r e d  t o  reach t h e  measurement zone 

where t h e  beam of l i g h t  i s  passed through t h e  d i s c  i s  expres- 

sed  by a modified f o r m  of Stokes equat ion:  

The particles i n  t h e  suspension begin  

The r e l a t i o n s h i p  between t h e  pa r t i c l e  

where "/I = v i s c o s i t y  of f l u i d  

d = diameter of t h e  sphere of equa l  f a l l i n g  speed 

= d e n s i t y  of par t ic le  
P P  rL = d e n s i t y  of l i q u i d  

Le) = angu la r  speed of t h e  c e n t r i f u g e  

t = t i m e  t o  t r a v e l  from t h e  i n j e c t i o n  zone, which 

i s  a t  d i s t a n c e  B from t h e  c e n t e r  of r o t a t i o n ,  

t o  t h e  measuring zone, which i s  d i s t a n c e  S from 

the c e n t e r  of r o t a t i o n ,  

l l T  R E S E A R C H  I N S T I T U T E  
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I n  t h e  ve r s ion  of t h e  disc  c e n t r i f u g e  b u i l t  a t  I I T  

Research I n s t i t u t e * t h e  in s t rumen ta t ion  used f o r  measuring t h e  

a t t e n u a t i o n  of t h e  beam i s  specially ar ranged  so t h a t  l i n e a r  

movement on a pen recorder a long  t h e  t r ansmiss ion  axis  i s  

d i r ec t ly  p r o p o r t i o n a l  t o  t h e  mass of particles p r e s e n t  i n  

t h e  b e a m .  ( A  d e t a i l e d  d i s c u s s i o n  of t h e  i n s t r u m e n t a t i o n  i s  

beyond t h e  scope of t h i s  a r t i c l e , ) ,  

An example of t h e  trace obta ined  from a pen r e c o r d e r  

a f t e r  an a n a l y s i s  has  been carried o u t  i s  shown i n  F igu re  3. 

A f t e r  t h e  suspension i s  i n j e c t e d ,  t h e  pen l i n e  cont inued  t o  

record maximum t r ansmiss ion  u n t i l  the largest, i , e , ,  f a s t e s t  

sedimenting par t ic les  r each  t h e  l i g h t  beam, The pen movement 

i s  a measure of t h e  mass concen t r a t ion  of par t ic les  i n  t h e  

beam a t  any g iven  t i m e  (shown i n  F igure  3 )  

Experimental  i n v e s t i g a t i o n s  have shown t h a t  when whi t e  

l i g h t  i s  used ,  a n a l y t i c a l  r e s u l t s  obtained by us ing  a c e n t r i -  

f u g a l  photosedimentometer a r e  comparable t o  t h o s e  ob ta ined  

by us ing  t h e  Slater-Cohen d i s c  c e n t r i f u g e  i n  which par t ic le  

c o n c e n t r a t i o n s  are  assayed  g r a v i m e t r i c a l l y ,  This  i s  shoyn by 

t h e  data g iven  i n  Table 3,  
--_- * 

Cons t ruc ted  on an in-house r e s e a r c h  program i n  a s s o c i a t i o n  
w i t h  M r ,  L ,  Townsend and  M r ,  M, J, Salkowski 

J, S c i ,  I n s t , ,  Vol, 39, pp. 614-617, D e c o  1962, 
4Slater C ,  and Cohen, L ,  , "A C e n t r i f u g a l  P a r t i c l e  S i z e  Analyzer" ,  

I I T  R E S E A R C H  I N S T I T U T E  
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The pen t r a c e  shown i n  Figure 3 can be used d i r e c t l y  i n  

s e v e r a l  powder technology problems, and a s  a r e s u l t  it h a s  been 

given a name of i t s  own. It  h a s  become the practice among 

workers u s i n g  the quipment  t o  c a l l  t h i s  t race the f i n g e r p r i n t  

of the suspension.  T h i s  may appear t o  be an exotic name, b u t  

it arises from the f a c t  t ha t  i f  t h e  purpose of the a n a l y s i s  i s  

c o n t r o l  of a manufactur ing process, a l l  tha t  i s  r e q u i r e d  is a 

comparison of the t r a c e  of the manufactured powder w i t h  the 

traces p r e v i o u s l y  ob ta ined  f o r  acceptab le  and unacceptab le  

powders obta ined  by u s i n g  i d e n t i c a l  a n a l y t i c a l  c o n d i t i o n s .  I f  

the product  t race  c o i n c i d e s  w i t h  that  of the accep tab le  powder 

t r ace ,  the p r o c e s s  is  f u n c t i o n i n g  s a t i s f a c t o r i l y .  I n  p r i n c i p l e ,  

the c h a r a c t e r i s t i c s  of the f i n g e r p r i n t  could  be a p p l i e d  t o  

automatic  c o n t r o l  of a manufacturing p rocess .  The f i n g e r p r i n t  

a l s o  y i e l d s  the fo l lowing  d i r e c t  in format ion  on the c h a r a c t e r i s t i c s  

of the i n j e c t e d  suspension.  

(1) The t i m e  w h i c h  elapses be fo re  the pen s t a r t s  t o  move 

i s  a d i r e c t  i n d i c a t i o n  of the s i z e  of the l a r g e s t  

p a r t i c l e  p r e s e n t  i n  suspension. 

( 2 )  The peak of the t race  shows the l o c a t i o n  of the 

p a r t i c l e - s i z e  group with the l a r g e s t  weight percentage  

of the pa r t i c l e s  i n  it. 

( 3 )  The shape of the t r a c e  i n d i c a t e s  the spread  of par- 

t i c l e  s i z e s  p r e s e n t  i n  the suspension.  

T h i s  l a t t e r  p o i n t  can be more f u l l y  a p p r e c i a t e d  by c o n s i d e r i n g  

F igu re  4 i n  w h i c h  d i f f e r e n t  types  of t r a c e s  a r e  i l l u s t r a t e d .  
I I T  R E S E A R C H  I N S T I T U T E  
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The r a p i d i t y  wi th  which information can be obta ined  from 

t h e  pen t r a c e  i s  i l l u s t r a t e d  by t h e  fo l lowing  experiment ,  A 

suspension of z i n c  oxide powder i n  w a t e r  w a s  p repared  i n  f o u r  

d i f f e r e n t  ways. Four equal-weight p o r t i o n s  of the same z i n c  

oxide pigment w e r e  placed i n  f o u r  i d e n t i c a l  glass j a r s ,  w h i c h  

w e r e  2 i n .  high and 2 i n .  i n  diameter. Two of the jars  w e r e  

h a l f  f i l l e d  w i t h  1/4-in. ceramic balls. Water w a s  added t o  a l l  

j a rs  u n t i l  the s u r f a c e  was 1/4-in.  below the t o p  of the j a r .  

A q u a n t i t y  ( 0 . 1  g m )  of Alconox d i s p e r s i n g  agent  w a s  added t o  

one of the j a r s  c o n t a i n i n g  b a l l s  and t o  one c o n t a i n i n g  pigment 

and w a t e r  only.  The four  j a r s  were s e a l e d  and p l aced  on s lowly 

r o t a t i n g  r o l l e r s  f o r  1 6  hr.  A sample from each  j a r  w a s  analyzed 

on the c e n t r i f u g e .  The f o u r  t races  obta ined  are shown i n  

F igu re  5. From t h e s e  f o u r  t races  the fo l lowing  informat ion  

could  be obta ined .  

(1) The presence of the ceramic h l l s  had no s i g n i f i c a n t  

e f f e c t  on the d i s p e r s i o n  obta ined .  

( 2 )  The d i s p e r s i n g  agent  cons ide rab ly  changed the l a r g e s t  

p a r t i c l e  p r e s e n t  i n  suspension and the percentage  of 

v e r y  f i n e  p a r t i c l e s .  

( 3 )  The use  of the Alconox d i s p e r s a n t  r e s u l t e d  i n  g r e a t -  

er deagglomeration than  d i d  t h e  mechanical a c t i o n  of 

the b a l l s .  

I n  the case of t h i s  p a r t i c u l a r  experiment,  t h i s  informat ion  

w a s  s u f f i c i e n t  so  t h a t  we  could  proceed t o  the next  s t a g e  of 

the i n v e s t i g a t i o n .  However , the p a r t i c l e - s i z e  d i s t r i b u t i o n s  

I I T  R E S E A R C H  I N S T I T U T E  
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of the pa r t i c l e s  i n  suspension w e r e  c a l c u l a t e d  from these 

traces and are given i n  F igu res  6 t o  9.  Comparison of these 

d i s t r i b u t i o n s  show v i v i d l y  t ha t  t h e  e f f e c t i v e  f a c t o r  i n  improv- 

i n g  the d i s p e r s i o n  w a s  the a d d i t i o n  of the d i s p e r s i n g  a g e n t ,  bu t  

t h i s  informat ion  w a s  a l r e a d y  d i sp layed  q u a l i t a t i v e l y  i n  the pen 

recorder traces. 

The s i z e  d i s t r i b u t i o n  of s e v e r a l  other z i n c  oxide pigment 

d i s p e r s i o n s  w a s  subsequent ly  measured. 

Alconox d i s p e r s i o n s  of ( a )  Calcined SP 500, (b )  Eagle Picher 

These c o n s i s t e d  of 

N r .  730 ,  ( c )  American Zinc 55L0, and ( d )  2 . 1  Micron SP 500. 

I I T  R E S E A R C H  I N S T I T U T E  
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Stokes D i a m e t e r  in m i c K o n s  

Figure 6 
S I Z E  D I S T R I B U T I O N  OF Z I N C  OXIDE PARTICLES 

DISPERSED I N  WATER ONLY 
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SIZE DISTRIBUTION OF SEVERAL ZINC 
OXIDE PIGMENT DISPERSIONS 
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APPENDIX 

The o p t i c a l  d e n s i t i e s  of var ious  p a i n t  c o n s t i t u e n t s  a r e  

presented  i n  Figures  11 through 15. The p e r t i n e n t  parameters  

a s soc ia t ed  w i t h  these measuremnts  are presented i n  Table 4.  
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